Abstract. Classical Kloosterman sums have a prominent role in the study of automorphic forms on GL 2 and further they have numerous applications in analytic number theory. In recent years, various problems in analytic theory of automorphic forms on GL 3 have been considered, in which analogous GL 3 -Kloosterman sums (related to the corresponding Bruhat decomposition) appear. In this note we investigate the first four power-moments of the Kloosterman sums associated with the group SL 3 (Z). We give formulas for the first three moments and a nontrivial bound for the fourth.
Introduction
The classical Kloosterman sum is defined for integers a, b and a positive integer c by (1.1) S(a, b; c) = * x (mod c) e ax + bx c , where * means that the summation is restricted to the residue classes x with (x, c) = 1, xx ≡ 1 (mod c) and e(z) = e 2πiz .
These sums first appeared in Kloosterman's paper [5] , in his application of the circle method to representations of integers by quadratic forms in four variables. More importantly, they are related to Fourier coefficients of automorphic forms on GL 2 ([4], chapter 3).
One of the first results about classical Kloosterman sums was the evaluation of the first few power-moments
for Kloosterman sums to prime modulus p. The case of prime modulus is the key for understanding of these sums because of the twisted multiplicativity formula S(a, b; qr) = S(qa,qb; r)S(ra,rb; q), valid for (q, r) = 1, whereqq ≡ 1 (mod r),rr ≡ 1 (mod q) and the following exact evaluation in the case when the modulus is a prime power p β , β 2:
where (p, 2a) = 1, (·/p β ) is the Legendre-Jacobi symbol and ε c = 1 or i, according to whether c ≡ 1 or −1 (mod 4).
We have (e.g. see Chapter 4 in [4])
In particular, by dropping all but one term in the last equality, one obtains |S(a, b; p)| < 2p 3/4 for (ab, p) = 1.
This bound was a crucial ingredient in [5].
1.1. SL 3 (Z) Kloosterman sums. Conceptually, the classical SL 2 (Z)-Kloosterman sums (1.1) are related to the Bruhat decomposition for GL 2 (R), as explained for example in [3] , page 340.
The Weyl group W 3 for GL 3 (R) consists of the following six elements: 
